Structural and functional insights into Dom34, a key component of no-go mRNA decay.
The yeast protein Dom34 is a key component of no-go decay, by which mRNAs with translational stalls are endonucleolytically cleaved and subsequently degraded. However, the identity of the endoribonuclease is unknown. Homologs of Dom34, called Pelota, are broadly conserved in eukaryotes and archaea. To gain insights into the structure and function of Dom34/Pelota, we have determined the structure of Pelota from Thermoplasma acidophilum (Ta Pelota) and investigated the ribonuclease activity of Dom34/Pelota. The structure of Ta Pelota is tripartite, and its domain 1 has the RNA-binding Sm fold. We have discovered that Ta Pelota has a ribonuclease activity and that its domain 1 is sufficient for the catalytic activity. We also demonstrate that domain 1 of Dom34 has an endoribonuclease activity against defined RNA substrates containing a stem loop, which supports a direct catalytic role of yeast Dom34 in no-go mRNA decay.